Introduction
For most Americans, anticipated Social Security retirement benefits have a value larger than the total value of their other financial assets.* Likewise, more than half of the workers in the United States pay more in OASDHI "contributions" than they pay in personal income taxes. Because the program looms so large in the financial picture of so many, it is reasonable to assune that there is a significant demand for an investment evaluation of the deal it offers Americans. However, the program is extremely complex, with the expected benefits depending on one's marital status, sex, age-earnings profile, length of career, number of children, and other factors.
In this paper we simplify the analysis by exclusively evaluating the retirement portion of the program. We also only examine it from the perspective of the household or the individual and our study is partial equilibrium in the sense that we do not tackle the consequences of the program for labor force participation or private saving behavior. Further, the household or individual is not particularly concerned about whether the program is fully funded or on a pay-as-you-go basis. What the participant is interested in is how large are his or her taxes (or "contributions" or "investments") and what is the expected value of benefits to which he or she will be entitled. The economically sophisticated household will also be interested in the marginal linkage between taxes and benefits. That is, they would like to know the incremental value of the retirement benefits for an incremental payment of Social Security taxes. We calculate this marginal linkage as well as the expected present value of taxes and benefits for * This value may very well be enhanced by the fact that the benefits are paid out as an inflation adjusted life annuity. households of different income levels, marital status, and belonging to different age cohorts. In computing the present value, we use a three percent real discount rate, although some sensitivity analysis to that figure is presented in the Appendix to the paper. We also calculate the present value of transfers offered by Social Security as the difference between the present value of benefits and taxes. The transfer figure is the surplus or gain one receives from participating in the system (if the figure is positive).
Finally, we compute the internal rate of return offered by the retirement portion of Social Security. That is, we calculate the rate of discount which equates the expected present value of benefits with the expected present value of taxes. Throughout the analysis, we assume the participant bears the burden or effectively pays both the employer and the employee contributions to the sys tern.
The emphasis of the paper is to calculate the financial terms of Social Security for households in different circumstances. Our results indicate that the "deal" varies enormously by marital status, income, and cohort. The difference in the transfer figures for different households examined can exceed $200,000. The internal rate of return ranges from our six percent to negative numbers. And, the linkage between incremental taxes and benefits can be significant or zero, depending on the particular household's circumstances.
While some of these differences are undoubtedly intentional, others are probably not. It is our feeling that both participants and analysts of Social Security need this information in order to evaluate the current structure of the program.
The remainder of the paper is laid out as follows: the next section contains a brief survey of related literature. Then, section three describes our methodology and data. The intergenerational results are contained in section four, while the intragenerational results are presented in the fifth section. The sixth section looks at both the relationship of benefits to remaining lifetime taxes and the marginal linkage of taxes and benefits. The paper concludes with some observations on the importance of our findings.
Literature Review
Several studies have attempted to estimate the "deal" various households have received or can expect to receive from Social Security's retirement program. The general conclusion is that the early cohorts of retirees had very large rates of return on their taxes and that future retirees, especially well off ones, are likely to fare poorly, with a rate of return below that available on private assets. Hurd and Shoven (1985) document this pattern of rates of return for various cohorts and earnings levels, but their analysis was made prior to the 1983 amendments and hence does not include consideration of the increased age of eligibility for future retirees or the partial taxation of benefits. Also, there have been some changes in the economic and demographic assumptions used by the Social Security Administration. Boskin, Avrin, and Cone (1983) report the average transfer per household and for aggregate ten year age cohorts, with transfers defined as the difference in the expected present value of benefits and taxes. They also present estimates of how different cohorts and the system finances as a whole would be affected by various policy changes, such as increases in the retirement age. They conclude that those retiring recently are receiving benefits which are about three times as large as the sum of their employee and employer contributions plus three percent real interest, i.e. about two-thirds of their benefits are transfers as defined above.
These results are updated to the post-1983 amendments case in Boskin (1986) . The pattern of transfers remains qualitatively similar to that mentioned above, but attention is called to the fact that OASDI is unlikely to be financially solvent over the next 75 years, despite the 1983 amendments. The financial solvency problem is much worse if HI is included. Thus, how and when the financial solvency issue is addressed will affect the Social Security benefits, taxes and transfers of individuals of various ages, income levels and marital status quite differently. For example, changes in the tax rates, benefit formulas, the age of eligibility for full retirement benefits, or the method of financing Social Security could impact various households quite differently.
Finally, Pellechio and Goodfellow (1983) attempt to examine the net impact of the 1983 amendments on various types of households. Their analysis is similar in spirit to the analysis presented below. However, the range of cases, the updating to 1985 SSA assumptions, the sensitivity analyses, the examination of the marginal linkage between taxes paid and benefits received and the analysis of the relationship between benefits and future taxes (as opposed to lifetime taxes which include taxes already paid), are but some of the innovations in our work.
Methodology and Data
In the present study, we use a computer simulation to convert assumptions about households' wages, expected mortality, and economy-wide growth in real wages into expected values of Social Security taxes, benefits, net transfers (positive or negative) and internal rates of return. Assumed wage histories lead in a straight-forward manner (following legal provisions) to derivation of taxes paid during working lives and benefits received after retirement. A separate procedure, described below, determines income-taxation of benefits.
These taxes and net-of-income-tax benefits are weighted by the probabilities of household members remaining alive at each age and discounted (we consider real rates of 2%, 3%, and 4%) to a common year (we use both 1985 and the year a household reaches age 25). We also derive the transfer, or difference between discounted expected taxes and benefits, and the internal real rate of return, the rate at which discounted expected taxes equal discounted benefits.
We consider typical households which differ in a number of respects: in marital status, the amount of total household earnings, and the division of total earnings between wife and husband. We also compare households born in 1915, 1930, 1945, 1960, 1975, and 1990 , since these cohorts differ in the tax rates they pay, the economy's level of real wages, and life expectancy.
Husbands and wives are presumed born in the same year.
For most of the results reported below we assume that individuals work, and pay Social Security taxes, from age 21 until they become eligible for full retirement benefits -at age 65 for those born in 1915 and 1930, 66 for those born in 1945, and 67 for later cohorts. We also, however, consider results for individuals who begin work at ages 18, 25, and 30. We do not consider unemployment.
Wages vary for individuals both with economy-wide wage growth (as indexed by the Social Security Administration's "Average Wage Series") and according to their age: we assume that male wages increase one percent per year of age beyond the economy-wide growth in wages until age 50 and that female wages increase one-half percent per year of age until age 50. The "earnings levels" reported in the tables below correspond to the 1960 cohort --25-year-olds in 1985. By 2010, when the 1960 cohort is 50 years old, its real wages will have increased 45 percent with economy-wide wage growth plus an additional 28.4 percent for males and 13.3 percent for females in keeping with their ageprofile of wages. The 1930 and 1945 cohorts have wages in 1985 which vary by the age-profile from the "earnings level" listed. All cohorts other than the 1960 cohort have age-25 wages which differ from that reported as the "earnings level" by the difference in the wage index between 1985 and the year they are 25. In our principal research we follow the Social Security Administration's intermediate assumption (Assumption Il-B) for future wage growth; however, we do consider other assumptions as well below.
In considering expected values of taxes and benefits we assume 100 percent * of benefits are expected to go to such beneficiaries in the long-run future.
The recent legislation of taxation of Social Security benefits has added substantial complication to our derivations. The law provides for the taxation as ordinary income of half one's benefits to the extent that this portion of one's benefits, plus other adjusted gross income, exceeds the un-indexed threshold levels of $25,000 for singles and $32,000 for couples. The chief difficulty arises in deriving adjusted gross income and marginal tax rates for retired households for which we otherwise make assumptions only about wage income in pre-retirement years.
Our procedure is as follows: Census Bureau data are used to determine the percentile rankings of the household earnings levels we consider. 
Intergenerational Transfers in Social Security
Social Security -when it was introduced and each time it has expandedhas been a major vehicle for transferring resources from the younger, richer, working generation to the older, poorer, retired generation. While part of this public redistribution of wealth between generations may be offset by private intrafamily intergenerational transfers, it is unlikely that this * offset is sufficient to alter our general conclusions. While the percentage of transfers in benefits is largest for the first cohort of retirees (who receive virtually a complete windfall), the positive intergenerational transfers received by retirees may continue to be substantial for decades, turning negative for subsequent retirees. The argument is made most forcefully by Barro (1978) ; however, see Boskin and Kotlikoff (1986) for an empirical refutation of the Barro model. ** There is some ambiguity concerning these assumptions due to the fact that the OASDI system is not actuarially solvent over the next 75 years. See Boskin (1986) for a discussion of the magnitude, sources and implications of this problem. In summary, the intergenerational transfers in Social Security have been, and continue to be, substantial. The size of such transfers varies substantially by cohort and earnings level. In the next section, we will see One type of uncertainty is over future economic and demographic conditions. In Table 2 , we present estimates similar to those in Table lA The rates of return decline as we move from the optimistic to the intermediate to the pessimistic real wage growth scenarios. The dollar amounts of transfers also follow this path except for the wealthy group in the 1990 birth cohort.
This anomoly is similar to that reported above for the 1915 cohort, but in reverse: this group is playing for higher stakes for longer in a disadvantageous system, and therefore does better -in terms of Social Security transfers as opposed to lifetime earnings -with slower wage growth.
* See Boskin (1986) . 
Intragenerational Transfers
The current Social Security system not only offers different rates of return to different generational cohorts, but also presents different households within a cohort with significantly different expected rates of return. We have examined the present value of expected benefits, taxes, and transfers for single men and women of different income levels and for married couples with different levels and composition of income. The results are shown in Table 3 for the cohort born in 1945, and hence 40 years of age in 1985.
The upper-most segment of the table compares the expected present value of retirement benefits and Social Security taxes for singles and one-earner couples with the same level of earnings. In comparing the single male with the one-earner couple with the same earnings history, note that while the expected present value of taxes paid is the same, the expected present value of benefits is more than twice as great for the married couple. This is due to the fact that the couples receive an inflation indexed joint survivor annuity with the initial benefit level set at 150 percent of the single person's benefit (as long as both spouses survive). The surviving member of the couple receives a benefit exactly equal to that of the single person. Thus, the benefits for couples are 50 percent greater for a period of time, and have a longer expected period of receipt. Naturally, these extra benefits for the same tax payments translate into a higher expected real rate of return. In fact, couples, regardless of the division of earnings, never do worse than two singles, because the system permits couples to claim their own benefits as if they were single. Of course, the fact that half of benefits may be subject to the personal income tax alters this relationship somewhat.
A second fact which is evident in the upper most panel of Table 3A is that single women receive a larger transfer (or a smaller negative transfer) and a higher rate of return than single men. This is primarily a consequence of the longer life expectancy of women and the fact that the benefit levels do not differ according to sex. Finally, that panel, and the rest of the The remainder of Table 3A explores the situation of two earner couples and compares their outcomes to singles with the same earnings record. Note that the expected present value of taxes paid by the couples is in all cases equal to the sum of the singles with the same earnings levels. The couples with a two-thirds/one-third income split still benefit from the spousal survivor benefit, and thus they do better than their "component singles." However, the women's taxes do not affect the couple's benefits at all, and hence there is absolutely no linkage between her tax payments and retirement benefits. We discuss the issue of linkage in greater depth in the next section. The final Table 3A compares two-earner couples with a 50-50 earnings split with the corresponding singles. The general result is that the 50-50 couples do somewhat worse than the couples and that they gain a little from the wives collecting survivor benefits as widows rather than benefits based on their own earnings histories. the taxes paid in the years in the labor force before age 30 have no affect on benefits and, therefore, no linkage. They are truly taxes and in no part pension contributions. This result would also apply, although perhaps with less force, to any worker who spends several years in the uncovered sector.
The loss in benefits from such a departure can be zero or very low.
Other Issues
Results reported thus far deal with the total or average relationship between Social Security, taxes paid and benefits received. In this section we consider two further matters of importance: the marginal linkage between taxes and benefits, and the importance of "sunk" taxes in determining people's interest in maintaining the Social Security system in its present form.
The marginal linkage between Social Security taxes and benefits, and the public's perception of this linkage, determine the extent to which individuals treat Social Security taxes as wage taxes or as forced savings (analogous to pension contributions) in their household economic decisions. To the extent that Social Security taxes are treated as wage taxes they add to the distortionary effects of income taxes (Auerbach and Kotlikoff, 1985) . Since the distortionary effect of taxation rises with the square of the marginal tax rate, the 10,4 percent of most people's wage income currently contributed to Old Age and Survivors' Insurance could be nearly doubling any labor supply distortion effects of income taxation. It may well be that uncertainty and lack of information about the benefits which one may expect reduce the perceived linkage between taxes and benefits (Boskin, Kotlikoff, and Shoven (1985) ); here we consider the actual extent of linkage. The marginal benefits which result from these taxes depend on three factors:
(1) one's bracket of the graduated, or "piece-wise linear," formula which converts one's earnings history into retirement benefits, (2) whether one collects benefits based on one's own or one's spouse's earnings history, and
(3) the marginal income-tax rate which is applied to up to half one's benefits.
* At maximum tax.
Note: aTax rates below 12% reflect an adjustment for the proportion of low-income households which owe taxes at all. 27 The formula which determines one's Primary Insurance Amount, the monthly benefit one can get based on one's own earnings when one does not retire early, has brackets in which a function of one's earnings history is multiplied by 90 percent, by 32 percent, and by 15 percent. Only those with very low earnings histories have marginal benefits determined within the 90-percent bracket; this bracket does not apply to any of the cases in Table 5 .
Single males in the 32-percent bracket have a gross-of-income-tax marginal linkage ratio of .368; in the 15-percent bracket the linkage ratio is .173.
Single females with a higher life expectancy, have linkage ratios of .503 in the 32-percent bracket and .236 in the 15-percent bracket. The figures reported in Table 5 reflect the reduction of these linkage ratios due to income taxation of half one's benefits.
In single-earner couples, wives receive both spouse benefits of half their husband's benefits while their husbands live and survivor benefits, equal to their husbands' full benefits, after their husbands die. As a result of the "joint survivor annuity" which such couples get for the same taxes as are paid by single males, the marginal linkage is more than twice that for single males. Gross of income taxation it is .760 in the 32-percent bracket and .356 in the 15-percent bracket.
Wives in our two-earner couple examples have histories of earnings slightly lower than those of their husbands. As a result, they can receive higher benefits based on their own earnings histories rather than on their husbands' earnings histories while their husbands live, but higher benefits based on their husbands' earnings histories after they are widowed. Thus, the linkage ratios for such couples due to additional tax paid by the husband are between those for single males and for one-earner couples --.568 in the 32percent bracket and .266 in the 15-percent bracket --while the linkage ratios due to additional tax paid by the wife are below those for single females --In cases (not shown) where wife and husband earnings are equal, each receives benefits based only on their own earnings, and the marginal linkages are the same as for singles (except that as a couple with a combined income they will be subject to a higher marginal income-tax rate). Where the wife's earnings are greater than the husband's earnings, the husband will receive survivor benefits based on the wife's earnings.
Where the husband's benefits are more than twice those of the wife, so that the wife gets a greater benefit as a spouse than she would based on her own earnings history, there is, of course, no marginal linkage from her tax to benefits.
The most striking result to be seen in Table 5 is that in no case is the marginal linkage as high as one. Single-earner couples in the 32-percent bracket of benefit determination and with low income-tax rates have a linkage of nearly three-fourths; all others do substantially worse. Family status has a substantial effect on linkage. Thus, the provision of a joint-survivor annuity to married males produces more than a doubling of the marginal Linkage (as also the total benefit) given to single males. It might also be noted that the sum of the linkages for husband and wife in two-earner couples is about the same as the linkages for single males and females with comparable earnings; only the division of the linkage differs. Table 5 , one should be aware of the following anomalies. The net-of-tax linkages for one-earner couples with earnings levels of $20,000 or more are not based simply on the gross-of-tax linkages for the 15-percent bracket. There is some possibility that the husband will die before retirement with an earnings history which puts the determination of his widow's benefit in the 32-percent bracket, The linkages for such cases are weighted by their probability. Also, for two-earner couples at the $40,000 earnings level husbands and wives are in different brackets of the benefit-computation formula.
In viewing
It should also be noted that the extent of linkage varies with age. For the computation of benefits one's earnings history is indexed to wages, which are assunied to grow at a real rate of l percent. Our real discount rate is 3 percent. Thus one's later wages "receive too low an interest rate" for a shorter period and one's later marginal taxes yield a greater amount in marginal benefits. Furthermore, in the benefit computation formula only the 35 highest years of indexed earnings are considered, so that marginal taxes in other years have no linkage to benefits. Because we assume that wages increase with age as well as with economy-wide wage growth, in our examples all taxes paid through age 31 have no marginal linkage to benefit (the retirement age for the 1960 cohort is 67). For taxes paid at age 40, the marginal linkages for men are about 1.23 times those reported for taxes paid over one's lifetime; for women the corresponding multiple is about 1.21 (these figures differ by sex because mortality varies by sex). For taxes paid at age 55, marginal linkages are 1.64 times greater for men and 1.55 times greater for women than the proportionately distributed taxes. Table 6 considers the importance of "sunk" taxes in determining a family's interest in relation to possible changes in the Social Security system. It compares transfers and internal rates of return which various mid-career households can expect based only on future taxes with transfer and internal rates of return based on past taxes as well.
For nearly all households the internal rate of return (where positive) at least doubles. For higher-income single-earner couples a "bad deal" becomes, treating bygones as bygones, a "good deal" while for higher-income households of other configurations a very bad deal becomes only moderately bad. Thus the $40,000 two-earner couple finds that its present value of sunk taxes exceeds by $10,000 its expected $87,000 net loss from Social Security. Single males with The result of this is that many for whom Social Security is a bad deal over their lives as a whole would vote to continue the system as it is rather * than doing away with it.
*
Indeed they might vote to increase both taxes and benefits, leaving later generations with greater negative transfers.
Conclusion
The results of this research certainly indicate that Social Security offers vastly different terms to households in various circumstances. The declining rates of return and transfers for later cohorts are probably inescapable given the maturing and the pay-as-you-go nature of the system.
However, the magnitude of the differences in treatment of households of different income or marital status are enormous and receive little attention relative to the much smaller distributional issues which are prominently debated when considering income tax reform. Our feeling is that the desirability of the transfers of the existing Social Security system deserves more attention.
Our examination of the marginal linkage of taxes and benefits indicated that only the extremely poor receive an extra dollar's worth of benefits for an extra dollar of taxes. For many households, the marginal linkage is only 15 to 30 cents, indicating that most of their Social Security contributions are correctly viewed as taxes.
The paper also offers a possible explanation of why Social Security retains widespread political support despite modest and very uneven expected rates of return. The reason offered is that it is completely rational for voters to treat their past Social Security taxes as "sunk" and simply evaluate the program according to future benefits and taxes. Since the tax payments precede the retirement benefits, any evaluation which truncates the early years will bias the resulting rates of return upwards.
Combined with the inevitable reexamination of the long run financial solvency of Social Security, these results suggest that explicit recognition of the immense distributional impact of Social Security be an important input into decisions concerning future reforms.
Al. Sensitivity of Results to Real Discount Rates
The extent of one's gains or losses under the Social Security system depends in large part on the real discount rate one applies to one's expected streams of taxes and benefits. Because benefits come later in life than taxes, a higher discount rate corresponds to a lower net transfer. Table 7 examines some of the cases from Table 3A to compare the present values of taxes, benefits, and transfers which result from applying different real discount rates. The low-income couples, whose internal rates of return are between three percent and four percent have negative transfers when the higher discount rate is used instead of the three percent used in Table 3A .
The higher-income single-earner couple, which has a negative transfer at a discount rate of three percent, has a positive transfer at a rate of two percent. The higher-income two earner couple, however, has a negative transfer even at a rate of two percent.
It will be noted that the present values of taxes for each case here are roughly equal at each of the three discount rates. This is because discounting is done to about the middle of their taxpaying years. While later taxes are discounted more heavily at higher discount rates, earlier taxes are also grossed up more heavily.
A.2. Sensitivity of Results to the Age-Profile of Wages
Elimination of the age-profile of wages reduces both the taxes one pays, especially in ones' later working years, and one's benefits. Although one's marginal linkage of benefits to taxes is greater in one's later years, the result of this reduced participation in the Social Security system is still, usually, to increase both one's internal rate of return and one's net transfer. 
